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wbt - ? i ffiffl-t h -fe >v ? mmmmm^> ^ xr- Agft cr>m%.-xm 

XfAco, itl^^SillAf SSrtitl (Radio in the Loc 
al Loop or Wireless in the Local Loo 

P) (ST. RLLXiiWLLJ^fflfl^cO^^AgfrCOff^a^fft-f 
h . 

M o W * 

W {£ . «!*cO^«3S««iSJB (t(T. PSTN) lt;t- t'xjUf -f y ^ 
*i<iaT, ISDN) ?ii . ^tt X'com . ft«A#&tf * 7 < XMX%cr> 

of ur ft s . 

&SK(zJ:£*lr*fc:jBH-f*$l*ti8iJ2: Lt, M£?ft'g-t£i:iU;:*I$:9<7)iai 
fit )£ g ffl £ # 3 . L t # o t . HWimA%®m$: s ^ibt^Sie&JnA^IeliakrJ: 
-> T . 3: *> ^> , *DA#fSrt£T':/^>£ft££li&£#^§fe#iLTX{i.r;fx 
^BJ&fcLT&llgMSrteffl-tS.rfclcJ;-?-?:, iitS ; i t:ai*!*J 9 o 

* # i: otlf*>n'^<i v *tgt-fx«j; a=6ril^A3R**iHS^-t:^. 

fi . RLLXUWLLtDftfnft. 

RLL(DffiW.<7>rpT. 2 O (?) g * ft Is X f A £ IE 89 -f § ^ t tfT% h . f 3: 
b*>. i^RLL (flT, FRLL) tg|RLL (UlT, MRLL) ZtlTfo 

h . FRLLi/Xf Atli. 2)0 A # , tl<0i„?yir7 htili^U'Li* 1 



(6) 33*^1 1-5 0477 6 

f>i$7;-l:Xgl (Fixed Access Unit) ( Jil T\ F A U ) 
Xli«i@«TnxgI(Wi re less Access Unit) ( & 

t . w f a u ) t & fc nf tn, m m h ? > ^ - /< iz m m $ ti n m m v * •/ b ' *■ m 

« 3 *l* . ^FAU-WFAUSgilt. 'J ^ ^ ti as* «X 14 

ISDNK7?*XtS. MRLLdltll, M A =tf (i 81 ^ ^ 3 - K ^ x «K & 

lt, pstn - i sDNA.or^-fe^sai-riit^T'Ss. 

t**»*. *Irt3-KI/A [(Cordless in The 
Home (CITH) ] k £ iiWKtl & tn Mtmfil&ib # & L . a^iS» 
1*13— (Cord less in The Neighborhood 

(CITN) ] fc*Jt«ftr*lStt«rt»»ttX«ifi|B|»»tttii«^4FRLL 

i> 4 fc^TttT* h . s& & I! * T Ji . RWSi^KiRwtKfSttlSftopsT 
N-ISDNn?fl«l»»tti!|ftti:U*t6. Z<7)£ o&ms . PST 

n - i sDNM^rnxi &mr 9 -t^xia 3-Hi/A7nxt««jj 

£ fc (is « 2 XtilfS 3 <0*St#fc: oT#*feU*»t** . 
P STN - I S D Nttrtafttt.%A#®*ftttOftAfi . ffi#>T£< . |^)g 

-1 s d N^7fn*iJnA##»14^ ftfit-f-i.ffii^fcrfc/ai. . 

BUBftfrfflBWO 9 4/ 1 9 8 7 711. »JgCT2« 013X^7^^^ 
I^^y^ha-HI/XWiSIDi* 1 tal Enhanced Cor 
dless Telecommunications) (lilT. D E C T ) <0 J; 

^ft^coa-FU^jIfii-'X-r-Mi. 3 -fe )V ( 2 , 3 ;>< — h )\s cr> $z&T 9 *i x 

««*»4>-fe/i'*#4T^w»iHs**^r-f6) , ty*/i^ ( i omititt si 

, »^?-( ? u -fe ( * K *f L T 1 0 *» 6 4 0 0raai/(Sfcji|LT3 0 0 
^ f li v ft ( n o n - p r e p u b 1 i shed) ffifP C T/E P 
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95/04509 tt,i84ft«0JftaWfc«WLfc**7?-feXiSBX<itt»<0:3 

5 0 0 i*>fe3kmHtJ) & ? o -fc /l- (5kmJT'Jft5) ffi ffl 

PSTN - I SDN^£7)^|Sfg^$-^-ri,ffi^S^^aftv'X^A{±, *H CO 
ItKv-xfASZ/f-^eSxXf At & ft . *SW*-te;U9»»ii 

**»o#i**ifi«. &tf*tt£8tM:Xtt&lfrttft£&J9 (BT, mts 

O) Sr#^. MTSOfcl*ftR«9*Hli»#*tt§*lft . MTSO«. & *> ft *> 

. PSTN- I SDNt»#3M4. 

5t A M P S . ETACS, NMT-4 50, N M T - 9 0 0 (?) i ? ^ , 

-f-Mi, t*rtc0|gl S-54B, .&. ?Jl 3 - n ■•/ ^ (pan-Eu rope 
an) GSMyXf ATiJ. ^ti^^^XxA&l>'fBl«0^X7 i A(i. ffl £ {£ , 

/I^Mi'.fc^Aj fclt^fK "Ce 1 1 u 1 ar Radio 
Systems, "by Balston et a 1 . , published 
by Artech House, Norwood, MA. , 1 9 9 3) lz IE 
ftT ^ ft . 

*lttft-fe A' ^5V^<o*>Otf7^ Hr/l- (>5 0 0 km) £ 
ffl^T7^nt;kai;*^ty|/ ( 5*^3 5 kmttti ) te-9--tf.X£*t«-$- 
ft . rt^iHtfc:** It ft«K$rf3HH«. »lt»Wfc^*Ai/-5;jj!ftt 

ft C i: T £> £ „ i tt (i % *^?rftff b5b7?xiJTfc*ii|L. -? ? a -fe fl§ 

itS7^nt;Hi. iSM7/»?ii;7JV| » So A # fc J; l» -tr H -t 

- h* x -r ft . 
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1/1- S >l-t: ttzH-t & Z. b *> ? L . ^^^^liv^ntji-tjiotig 

Z^sLZWmWmtftt^-? S-fe/Pt-tf-b" .X-T &cr>l,zftLX , ^ < O <0 g iffi « 
iSiSaftffl«OltBtcfiJffl^Ttg^a-<?cr)>y-;i-#J)S. Si ft <7) -fe 5 * -f A T 

« . m i* -r * £ ± s & Poi s « . y-xxttii'jy-xwsn 
m & m t- $> & . ^-etiii^^ifaifiwo 9 o/i o 3 4 2 Rt/^'mn¥finm 

0 . 5 5 9, 9 4 9 *!#Ifc«tS. L L 3: *< t> . -r*t£><?>gE*n<7)^B>y-/|, 
ti. *A'i,-yS^[:out«, & V ft -f- 3$ Jg , ^^U--^', ^F*(7)}llS(cov^ 

© 

fflWL$kitWI,S*nM%:m&Tii%i,^ DECTIi, &m,l) - * ^ » £ $ 

mfc-m-ftm&K.mffi-mttm? *--y-u > y ? a (mc/tdma/tdd) -f 
-i v ? >um®LT ? * a&wit & k> . i o m&mmmzm® i . &mm%.ii 2 4 ? 

A A x a y h (c # 8«J S ft . c:iif>#7b-Ai:iiftfns 1 2fa-ri/»?Al 

^*/H#[ (Continuous Dynamic Channel Al 

1 ocat i on (CDCA) ] fcLTffl&ftTHS. 

M W £fl SB 0 , 6 24, 9 6 1 ti, ^7^X, J; a 5rlrta« 
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t^iot, IS ft L & (t ix =5: & 3: n . 

n HJ CO g #} 

* fl BJ <fc & U & ii . & <o x r y r 'ft * tr . 
h X -r >y 7" . 

- «t in « s £ %m . 
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§ X f 7 7 , 

f 7/, atx 
v. m t tf . 

S i fc T # , X fi . ft *> *) . ?• * — h . «& 0 A> , XliSl^lOT^, ~t 
f K <t li^St^^tife 5 . i fUi * f&Hj <o f!l & T * £ . * € & 4, tf . EVM'J 

r ic o n t a is *t 7 * - * £ m s fimfif m Sr «i & -r a «r t # % a jb <o 

fi*«A-ei?(lt:o< . # ffc BJl 2: ffl ^ ft {f , IS Lfef^«A*tl.Clfc{:j: 

K , Vi<o*»W»*4HBB«gilCOV^tO*WWK (case study) £ 
«it«;t««tSi. i ft it . m z. if . *3il#tcftjt9ffl]gffiffi1>»gliSrli«-r 

-f fl!i<9iS^$:iSfls{;:iete3fta i 4:#, ^;»£ft&. SSBr-*, 
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H 1 li, FRLLSt;MRLL«ffiJ^S«t§5tf7g»RLL^H<)Tli5 

n iz * -r 7' p •/ y m ss 0 -c $> i. . 

HE Sfc « *> » ffl 3c IM 1 
itt&SIi^?iJ4<. *Iffi^RLLt^Ify^f AXfiWLLLS 

Hlli. Hgt^ltifiilWO 9 4/ 1 9 8 7 TXt^^f ii^ER^SHilP 
CT/EP 9 5/ 0 4 5 0 9ti-oTB*J*lft < l^ J r > lg (FRLL) 7 
■fe X R t/ & M (MRLL) rn^!:itt5RLL«^I|yXfAXUWL 

I b 7yy-^'gl5:f f|,^^< t t lO<!OV>*>t9>S#SlftS«6«i&*^. Z <T> 
temh7>is-/-\ms.<0b7>>--^ttij}lt'J?%:< t l> 1 otfOSiUflT y -r 3 

hffi~fS (PSTN/I SDN) ^o»tttf>fc*><C. £ Si flS X « X -/f 5C8 
XSms^oafttli. ^-/^6, f & ;b *> . ff & X (i 3fc 7 r 4 A <9 

iti^ftt^s^, z tint tz. man . •? 4 ? & mmm v > ? t $> ~> x i, £ 

, - o^a(iiiiiar^-fex^s2tii^aft | j>'^i5^ii±-ri»^^fc. sjm 
i t y f t 8 k i« § h i i h 5 > y - Ait s t tf . arm mm 7 it, &m<7> 

i -jxii i it h nmnzists . ffl^z titz £ o t,z , mmm&7 « . * 
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m.<r>m<r> x o %mmm i 2 ft t ixitztnz) @^lt is b s *i & . ryfts 
a^isa$^^sPB^B7^fl!it, /xfAii^. w *. « , m is & g #§ <o 

ft « u . w i tr , &pmmmiz~?>( ? -&jz&mfiiiz®m2ti& . ia * s 

£ it t> n&mmmmW: l 3 Ji . Irt7yfti osyfirxf t 

2&tfi 3 cozti^tinr >ri- 3 rv 1 4 zm&tx m&r 7 * xmw2 t CO 
mmv y? 1 T^jiitifcftc mm mi 2 coftmxmm-t & z t &x z & . 

jg^CT 2 , CT3, fttfDECT0)J:^8#t8fit*3-l ! l'Xtt«l: 
. t 3 -fe ;U . -? 4 ? o -te . X{i5-4r/KOrf&**-r*|»SSiifcx«JT*Xr 

# & 0J! <^ # & £ £ & §1 1 X t- -y T ti . ftl^i'JT, RLLSXB 

wLLMcofis<\s-i;jzvT£m&tfi)mmmt&i,zftm-fzztX'&&. ztm. 
mum®, ffinratt. $i?^h«^x«±tt«««. Rvmmmmco & 5 & & £ w m 

W*a*JRfc«3. ^ <o J: 3 & # §>J (± . - « K: . £ « *'J ^ & t-' - ? £ 3£ K L 

7 7 > ? y >\s h Rt/a > v > <n x 0 & * « m <*) * -c> » « » mmm^mx 

h h . 
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T it fk < ti . »#tt*aE«t5-10»i9JSTfc4. 4- L co ffi £ L *» .= 

JifeoasSftlSfc^aELfc^. ifc S #J <i , ± S 15 fl? co * 'l> SB # £ Ji. ft 6 £ £ # 

mmWlz 1 ~3 I^O « § <?> Jt t£ W <K « ±t LTSSI&tf&fflA* 

ti. *»WTtt3PttXl±tt«»tti:L"C#»3iT.ft. «£co;ls £ £ ft £> cDg 

^!f*cOi^$SSXiiiix*j@xSC:i:t>*S. ^coM^coffiisScoftlSffttfim, 515 

I) . 

S^SXf M co }f it , - ii^coiS$co^i«j, £ 

ft^cD^r/^-^WLT^^^co^-y'-^tfft^ft&j: ff ;b ft & „ 
# s . mr ^ co fs $ cd ii *; a, t- k *> ^ t . T^N--hx«^7^xcoj;d^S8ji^ 
v->-s-ixs!(-r& i t * . nsmmmm t i&mmmm t coig-s- 

CDifH-, (V^mRtSliZ&ltoWftftlZ^^r comMft&tf&m t 2tl& . fife 

■f 6ffi$8£Kiifc-f & . B « 31 & ft tfD 9 v x 9 . UitlllSftt 

^gtSftSffSfcUHStT. S$til$8£. fly * tf . 3 m j; Ofi^f 

iSSSr&ojlfgft, m * Iz ft T * S 6 £ t ifi T # h . £ ft « 2 *: , V - > 
co«$^ft, JltfS[J<SEIiO#*tML-Ctifflti. ¥ % K $ £ 2 . 3 * - h 

/Ko^ST'it^-rstcofc-rs. cn^cov->-coi^-i±(i, ioss^^ift 
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& Z -t & Z t lz J: Z fa ±-? & Z t It . 5 3i 1 1 5: v^. ti A, Z ti t> cr> Y 

- yzmmmizftm-t 4 t , ^ft^co^sMa^jiL&H-ixifSr^s:^,, 

tiaA^T 7 * Agim. < W ) FAU 7tfIrtt|gI$|iT^6i: IS^V-VW 
*rtB*a'«tt*ttK«:#3. -r^^*>. :? V ? 'J - h T £ ?t fit it . SSV; 

fi tc ffl & co # s a> t i= « jg , # y x & v z ti iz m m co w m *> ^ t * Jt « at . 

iSiaT^-teXgacoW^gElMi, H lc , v-^.^A5rSP-r4ft*^fic#-r4. 
II ^#ltSi« «S?*^7^-^tt, SrtJRftW--«*HXft«-JiiA#7 , ?-fe 
^^17, S«ttft*tXtti8iif±JRftftlDA#T ? Hr^Sia 7 . «tt!XttftXt± 

if m®r 7 * * mm. 2 , y a^v-x^^yt^^-^-c 

& 4 . 'J >- :? 7J ^ ft: li . ttt, *«7^-feXgl2 t jDA*7^-feX^l7 
( FAUX«WFAU ) fc CO f§] <7) H (j y^*«4f JitftKffiffiSiiftryf 

* 3 . 8 co s * . w * tr , **s&c«»i<dttr>'7 i ^xttffl*»ffi)iasjsrtH4T 

«-iDA#r ? -fe x^a 7 coii-g- s «itf. *ftiH±»ftt*iDA#r n^gi7s 
»«KftJtn«r ? -fe 2 tzit® u . w&nm&T? *xmw 2 t «t o 

31 #J lfc PMc H 9. ^IST^-tx^acOA^ftA^^KSISr^ooSrl^-fCltti: 
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± lz ty m iz ffj £ ix o nt BO * it £ * *> y - ^ |*i f m ^ -f & a f& r ? -fe x 31 s 

tJ:i#?*i. L L 3: A* „ tt* $ *tfc £T <0R fc fc: «k -j T 

<Iit£jlj3J<,-t & V - v , XtiiM^V-yoP^o^Tco^^r^-b^ 

*KHLT«l3lEL3rft*i«r$r$>$rv*. *T 5* L fc «k 3 fc: , DECTCSLttt, * 
it h <n ... (i , MSfrteo^T«fcA,if'5r/C4>|BJH4: : Sr4>2:^. 

H . » £ * SI # Ji m ® £ ft X U x "J r Sr it t< - L 4 ^ <t atXttZ-^rtO) 

v -te at it ft T' fi . *iSr^-fe^§iacO*S!;fgSl^m--fe/i,^fig(cM-rSJ: 

£ t * { t- # s . 

*«IHtc «t I. 1rmn# MttflTli . V->{=o^TO±«fmcii. cost 

2 31 i)**7^y a .>(t#5 (Wal fisch-Ikegami)g 

.roftjsfcfcwsssi ^f^rii. z co mm * t /i- m iz mm z it & z t iz % & 
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III (HT, LOS) Jltf*aiL (HIT. NLOS) (0«$^«tSIi: 

y ff 3 . 

$ off-* 

... 3+Hm+Hh 
Hb - 

Z £ (C . Hb=f%8S|SJ ( m ) 

H m = $t|g!$j?) 0 *><7)*m 6 0 § ( m ) 

H h =itM<7) ^ *>cr)i«® 2 0 (m) . 

HJ> 'rfM<Hf> 

Ho = Hb + {Ht-HbyQfl if Ht>Hb 
5 

^t- H t = ffi^-iftiOf (m) 

d t = 

mmmmtux^T ? * xmm < f a u > omw ± ¥ *s a £ off* 

W = 2 & LF A U*<a*JC«^*iS ft £tf 

Hm+Hh , , 

&t,FAU*<7'<-HcRj$vfL*tt£M: 

i £ C . H f =jBAf r^-tXHF AU(7)Hif ( m ) 

Ei)=cnof7n(«f-Ho) 

tU\%T 9 * X$iW. ( F A U ) O ^ ^ ft £ £ ? * 3 & It ff * « £ (0 L O 
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D/-1 

B m 1 —~*cnorm{2*(fit - Hf)) 

o 

Plos = Eb*Et 
Pntes •» 1 - P/os 

p i os = Los^tts8$ 

Pn 1 os = NLOSitt41$. 

2 T 4 t t> ti h It ifi m m § it h . CI ft. £ CD M & fi , COST 231 
74-y^i-^:>-#ScD^f-'^#>^&tt}£;ft.& 0 L i> t 4 ^ , £ <0 =E 7* A' *> 6 

HK 1 

B8$! LOS (d.f.l b, div.pl ,hvar) 

• d mm 

'lb ijy?fg 

' P 1 m&tikfk 

' h v a r ft £ £g> 

' ^ 4 , N - _ ^ v _ S J y 

If div Then 

mdiv = 3.5 
Else 

^ >f a _ ^ f. 
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mdiv = 7 

End If 

• iff||J^#||3i^h varj lA»^,3TftSi:ffi£tS 

smin * 3 
smax = 8 

Sigma = smin + (smax - smin) * (hvar - 1) / 2 



Joss = 24.6 + 20 • Log10(f) + 28 * Log10(d) + pf 
t s (lb - loss - mdiv) / sigma 
LOS = Normal(t) 

«»4 2o«oiHH* t o *:7 y r-i-Z m tZifixtf* e>%v> . t 

a^safi * if «-r & & 6 tf , c it ^ ^*^r 9 -fe x ^a^*jt3f mil. iittf- 

* > * >\s z & m iz z ti ^ <7> t > r 1- <?> i&<7) i -o & m m-t & z t t,z x -o x , 

SSfvyi)H?'J >- ? £ BSC tt -T S J: o K K * h . 

mm 2 

it NLOS ( d.f, lb. div.pl, hvar. dr.dh.dD.hr. hF.env) 

' d mm 

' f fflttft 
'lb v y?f J 

' div affl^in.r-f^'-^f- 

• p i mmmik 

' d r mmrsco^mmm 
' d h * an <?) sp % e fit 

' dD UK 7 ?-feX*BO¥l&!« 3 
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■ h r mm<o¥#)-m § 

' h F FA U (0 £ 

' e n v mmmft 

' ? -f ;\' — is + v - S J y 

If divThen 

mdiv = 4.5 
Else 

■ & y 4 fi — 

mdiv = 8.5 

End If 

' mmiSmZ KWHL o ®& h v a H>UtfcSiIft 

smin = 4 
smax = 10 

sigma = smin ♦ (smax - smin) * (hvar- 1) 12 

fsl = 32.4 + 20 * Log10(0 + 20 ♦ Log10(d) 

hDr=hD-hr 

hrF = hr-hF 

If hrF < 1 Then 
rtsF = 0 
Else 

rtsFs=20-Log10(hrF) 

End If 

rts ■ 13.1 - 10 • Log10(dh) + 10 * Log10(f) + rtsF 
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lfhDr>0Then 

bsh = -18*Log10(1 + hDr) 
Ka = 54 

Kd = 18 
Else 
bsh = 0 

lfd<S0QThen 

Ka = 54- 0.8 * hDr* d / 500 
Else 

Ka = 54 - 0.8 * hDr 

End If 

Kd=18-15«hOr/hr 

End If 

Kf = -4 + {2.3 - 0.8 * env) * (f / 0.925 - 1) 

msd = bsh + Ka + Kd * Log10(d / 1000) + Kf * Log10(f • 1000) - 9*Log10(dr) 

tl = rts ♦ msd 
«fO>OThen 

loss = fsl + tl + pi 

Else 

loss ■ fsl + pi 

End If 

t = (lb - loss - mdlv) / sigma 
NLOS = Normal(t) 

P(o> F*(P, es/ *LOS t (d) + (1- P^NLOSfid)) 
+A* (P Jos . a *LOS, (d) + (1 - Y NLOS, (d)) 

zziz, p (d) = mt®. a iz & ft h # a v - itnmm 

Pics. a =7A--M;StJHL«l$ 

los, (d) ^mmcuza^hLosm^mmizM-tt^^u-^mm 
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